Abstract Although nearly all Supplemental Nutrition Assistance Program benefits are redeemed, a moderate share of Special Supplemental Nutrition Program for Women, Infant, and Children (WIC) benefits go unredeemed. Some hypothesize that the redemption rate differences are due to the lower density of WIC-authorized retailers. For the 2012 Summer Electronic Benefit Transfer for Children sites, this paper finds no consistent evidence of a relationship between redemption rates and retailer proximity. In fact, households often travel past the closest participating retailer to redeem their benefits. These findings are consistent with recent "food deserts" literature, which suggests that correlations between retailer environment and nutritional outcomes are not causal. Rather, it appears that differences in redemption rates may be related to the restrictions on what foods can be redeemed in what form with WIC.
Redemption rates for the Supplemental Nutrition Assistance Program (SNAP) are much higher than for the Special Nutrition Assistance Program for Women Infants and Children (WIC) . Fewer retailers participate in WIC than in SNAP. It is thus plausible that differences in households' geographic proximity to participating retailers may explain some of this difference in redemption rates: if participating retailers are not readily accessible, households may redeem fewer of the benefits issued.
For reasons discussed in the body of this paper, the Summer EBT for Children (SEBTC) Demonstration provides a valuable opportunity to explore distance to retailers as an explanation for incomplete redemption and the SNAP/WIC differential in redemption rates. Using data from participants in the 2012 SEBTC sites, analyses reported in this paper do not support the hypothesis that retailer proximity is the cause of variation in redemption rates between participants who received benefits through the SNAP versus WIC programs. The paper also reports results of some analyses consistent with the conjecture that more limited selection of WICallowable foods may explain that program's lower redemption rates.
The balance of this paper proceeds as follows. The following section provides context for the analyses with a brief review of the literature on food deserts. The next section describes the SEBTC Demonstration, the available data (including descriptive statistics), and why SEBTC provides a valuable opportunity to explore the relationship between proximity to retailers and redemption rates. The subsequent section reports results of regression analyses of how redemptions vary with distance to food retailers. The results do not support the hypothesis that longer average distances travelled to redeem WIC benefits contributes to lower rates of redemption in WIC compared to SNAP. Rather, the results suggest that redemption rates are only very weakly related to a household's distance to closest participating supermarket/superstore or to any participating retailer. The following section reports results for where redemptions actually occur and their implications for explaining SNAP/WIC differences. The next section presents analyses of redemption rates by WIC food categories, consistent with the hypothesis that lower WIC redemption rates are related in part to a lack of interest in certain WIC foods among program participants. The final section summarizes the results and discusses their implications for both policy and broader food desert literature. Appendix A describes database construction in more detail and reports the results of some sensitivity analyses with respect to database construction choices. Appendix B details our methods and provides additional substantive results.
Policy Background
The USDA Food and Nutrition Service (USDA/FNS) provides food assistance directly to households through SNAP and WIC. These two national programs with similar goals differ in important ways. The larger of the two programs, SNAP, provides low-income households with resources to purchase almost any foods (the major exceptions are hot prepared foods, alcohol, and tobacco) at numerous food retailers. SNAP benefits are issued through an Electronic Benefit Transfer (EBT) card, which operates like a standard consumer debit card. WIC is more narrowly targeted to lowincome women who are pregnant or who care for children up to age five.
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The WIC program is moving towards the distribution of benefits using an EBT card; some states are distributing WIC via EBT, while others are not. Unlike SNAP participants, WIC participants must have certification from a health care professional that they are at nutritional risk. WIC benefits are accepted at fewer retailers than are SNAP benefits and can be spent only on specified quantities of approved foods. The WIC food package for children comprises nine food categories: juice, milk, breakfast cereal, cheese, eggs, fruits and vegetables, whole wheat bread, canned fish, and legumes or peanut butter.
Given the restrictions on what can be purchased and at which retailers, it is not surprising that national participation rates among eligible persons are lower for WIC than for SNAP. Indeed, 83% of persons meeting SNAP eligibility guidelines participate in the program versus 63% of those meeting WIC requirements. Participation in the WIC program is even lower for eligible children aged 1 to 4 years old (54%; Johnson et al. 2015; Gray and Cunnyngham 2016) .
In addition, the limited available evidence suggests that redemption rates among participants are also lower in WIC as compared to SNAP; WIC participants redeem only 83% of their total benefits while SNAP participants redeem 97% of their benefits (Phillips et al. 2014 for three states; USDA 2011 nationally). At least four major differences between the SNAP and WIC programs exist, which may account for the differences in redemption rates among WIC participants.
First, the WIC eligible population is demographically narrower and a broader range of income are eligible. WIC is available only to households with an infant, child, or pregnant or post-partum woman, with incomes below 185% of the federal poverty line (and that meet other eligibility requirements; USDA FNS 2017a). SNAP is available to all households with income below 130% of the federal poverty line (and that meet other eligibility requirements; see USDA FNS 2017b). It seems plausible that households with lower incomes have a greater need and would therefore be more likely to redeem more benefits. It is possible that the WIC package is better-suited to some demographic groups, such that redemption rates would be higher or lower.
Second, the WIC benefit is smaller. In 2015, the average monthly SNAP benefit per person was $126.81 (USDA FNS 2016a). Valuing the foods at cost, average monthly cost per enrolled person in WIC was estimated as $43.37 in 2015 (USDA FNS 2016b), approximately one-third of the average monthly SNAP benefit. It seems plausible that because the benefit is smaller, beneficiaries would be more likely to decide that it was not worth the effort to redeem the benefit (any, more, and all).
Third, WIC can only be spent on its narrow set of foods. As noted, choice of foods is relatively unrestricted in SNAP; choice of foods is strictly limited in WIC, to only the approved foods in the food package. Some households may prefer not to consume some of these WIC foods. Household members may also experience confusion regarding which foods qualify. Qualifying foods may not be available. Each of these factors would lead to lower redemption rates.
Fourth, WIC operates through a narrower retailer network. Fewer retailers accept WIC than accept SNAP. Perhaps transportation issues imply that the lower density of WIC retailers leads to lower redemption rates.
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Differences in retailer networks are the focus of this article, which also provides some evidence on the impact of the narrow choice of foods on redemption.
The hypothesis that the narrower network of WIC retailers may explain differences between SNAP and WIC participation and redemption is related to the broader literature on "food deserts," that is, areas with limited access to supermarkets. The food desert literature explores the relationship between food retailer access and a range of dietary outcomes (Larson, Story, and Nelson 2009) . Simple correlations suggest that residing in a food desert is related to poorer nutritional outcomes (see the reviews in Larson, Story, and Nelson 2009, and Crucially, the idea of food deserts implicitly assumes that people purchase the majority of their food at local retailers. That implicit assumption appears to be incorrect. For low-income families who participate in food assistance programs, available evidence suggests that households travel moderate distances to shop, often passing closer retailers-and even passing closer supermarkets/superstores-to shop at more-distant retailers (Edin et al. 2013; Mabli and Worthington 2015; ver Ploeg et al. 2015; Grindal et al. 2016; Schwartz et al. 2017) .
The evidence suggests that low-income households redeem their nutrition benefits at retailers considerably farther away from their residence rather than the closest participating retailer or participating supermarket/superstore. This evidence makes it less plausible that residing in a food desert (i.e., the lack of a supermarket near a household's residence) would affect nutritional outcomes. Consistent with this interpretation, both (a) moreformal causal analyses of the relation of proximity to retailers and nutritional intake and (b) more-detailed analyses of actual food shopping behavior suggest that the correlation of food deserts with poorer nutritional outcomes is not causal. That is, residing in a food desert does not seem to cause worse nutritional outcomes, and placing supermarkets in food deserts is unlikely to substantially improve nutrition (Kyureghian, Nayga, and Bhattacharya 2012; Cummins, Flint, and Matthews 2014; Alcott, Diamond, and Dube 2015; Dubowitz et al. 2015; Handbury, Rahkosky, and Schnell 2016 ; see also the review of the more recent literature in ver Ploeg and Wilde, forthcoming).
Summer EBT for Children Demonstration
Data for this study are drawn from the SEBTC evaluation. The SEBTC Demonstration was designed to improve children's food security and nutritional status in the summer, when school-based meal programs operate on a much smaller scale. To address this lack of food assistance in selected demonstration sites, SEBTC provides nutritional assistance to families with children eligible for free and reduced-price meals during the school year. In conjunction with the demonstration, FNS funded a large random assignment evaluation. (See Collins et al. [2013] for details regarding the SEBTC Demonstration and results of the evaluation including a description of implementation and estimated impacts.)
The demonstration and evaluation were implemented in the summers of 2011 through 2014 by 10 grantees in 16 communities. Because the number of participating sites and individuals vary over the course of the study and the Applied Economic Perspectives and Policy study design changes slightly, this paper focuses on the 2012 sample only. The 2012 intervention involved the largest sample and the greatest number of sites (see Collins et al. [2013] for more on site selection and the sites themselves). 1 Specifically, the program operated as follows. Potential sites applied to USDA/FNS. Selected sites were given the option of implementing SEBTC according to SNAP rules (SEBTC-SNAP) or according to WIC rules (SEBTC-WIC). In sites choosing SEBTC-SNAP, benefits were distributed through the SNAP EBT system and could be used to purchase almost any foods at SNAP retailers. Also, the benefit was set at $60 per participating child in the household.
In sites choosing SEBTC-WIC, benefits were distributed through the WIC EBT system (only sites that had implemented WIC EBT could choose this option). The SEBTC-WIC package was specified to include foods appropriate for school-age children, with a value of approximately $60 per participating child in the household. Benefits could only be redeemed at WIC retailers (many SNAP retailers do not participate in WIC, but almost all WIC retailers participate in SNAP).
Thus, SEBTC-SNAP versus SEBTC-WIC was not randomly assigned. However, because store locations and stores' decisions to accept SNAP and/or WIC were determined independently of a site's decision to administer SNAP or WIC benefits, we do not believe this influences our analysis.
Households provided consent (active consent in some sites, passive consent in other sites) to participate in the study. Lists of children in consenting households were forwarded to the evaluation, which randomly assigned all children in a household to either treatment or control (i.e., in a single household either all eligible children were assigned to treatment or all eligible children were assigned to control). This paper analyzes households assigned to the treatment condition and a benefit valued at about $60 per eligible child. We do not use the data or outcomes of households who received no benefit.
This contrast makes SEBTC a powerful context in which to understand differences in redemption rates of the SNAP and WIC programs. In the previous section, we noted four factors that vary between the SNAP and WIC programs: (a) different populations, (b) different benefit amounts, (c) morerestricted choice of foods, and (d) proximity of retailer. Simple SNAP-WIC comparisons mix the impact of all four considerations.
In contrast, analyses of SEBTC essentially eliminate the first and second sources of variation (i.e., different populations and different benefit amounts). Across SEBTC-SNAP and SEBTC-WIC sites, the individual eligibility conditions are the same (children eligible for free and reduced-price school meals) as are the benefit amounts per eligible child.
2 Thus, these comparisons of SEBTC-SNAP and SEBTC-WIC isolate the effect of the third and fourth sources of variation (i.e., more restricted choices of food and retailer proximity).
1 We chose to focus on one year of data to account for the fact that retailer options and location change over time. In this case, a cross sectional study is most appropriate. The study year 2012 provided us the largest sample and the simplest study design. For example, in 2013, households received $60 or $30 in benefits, but no households received zero benefits. 2 While whether a site adopted SEBTC-SNAP or SEBTC-WIC was not randomly assigned, our analyses control for observed differences in households; see below. Nevertheless, the small number of sites means that the results should be interpreted with caution.
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This paper examines how redemption adjusts with variation in retailer proximity (the fourth reason for SNAP/WIC difference in redemption rates), measured by the distance to the closest supermarket or superstore where participants could redeem benefits. Any remaining differences are due to differences between the specific grantees or sites, restricted choice (the third explanation), or chance.
Specifically, we construct our analysis file as follows. We begin with data on every household assigned to the treatment group and all SNAP and WIC retailers in each of the nine states that participated in SEBTC in 2013. We then geocode all households and all food retailers using ArcGIS Online Geocoding Service and compute the road network driving distance to the closest retailer-WIC, SNAP, any retailer, and supermarket/superstore, a total of four distances.
As discussed in appendix A, we exclude households from the analyses for the following reasons: insufficient physical address data, excessive distance to closest retailer (more than 10 miles), and location within one mile of state border. Our data have few such households (733, or 2.1%). We also dropped two tribal sites (Cherokee and Chickasaw Nations) from the main analysis because a high proportion of households in these sites did not have physical addresses. In particular, the 10-mile cutoff was chosen to exclude only extreme observations. Few 2012 SEBTC households resided more than 10 miles from a participating retailer; from a total sample of about 30,000, the number of households that resided more than 10 miles from a participating retailer was only 115, and 73 of these households were in tribal sites.
We analyzed the sensitivity of the paper's results to these sample selection rules (see appendix B for details). Broadly speaking, the results are not sensitive to the inclusion of Cherokee and Chickasaw nation households or households that were excluded because of excessive distance to the nearest retailer or close proximity to the state border. In addition, we report sitespecific results for the tribal sites.
For analyses of redemption by retailer where SEBTC benefits were redeemed, we built a file with dollars redeemed by household by specific retailer. We then geocoded the distances from the household's address to each of those retailers (see appendix A for details). Finally, for the restrictedchoice analyses, we appended the dollar value of benefits redeemed in each WIC food category and analyzed the relationship to the nearest supermarket and redemption rates by food category. Table 2 presents sample statistics for the dependent variables. Considering the entire period in which the benefit was available in each site, redemption is nearly complete among SEBTC-SNAP households (94%) and substantially lower among SEBTC-WIC households (58%). Among those who redeemed any of their benefits (96% of SNAP households and 84% of WIC households), the average redemption rate was 88% overall, 98% for SNAP sites, and 69% for WIC sites. This finding of higher redemption rates for SEBTC-SNAP than for SEBTC-WIC is consistent with the finding of higher redemption rates for (conventional) SNAP than for (conventional) WIC. Table 2 presents descriptive statistics for the key independent variable, distance to closest retailer in various classes. Distance (in miles) to closest participating retailer-SNAP retailers in SEBTC-SNAP sites and WIC retailers in SEBTC-WIC sites-is shorter for SNAP sites (0.37 median, 0.55 mean) than for WIC sites (0.91 median, 1.36 mean). Differences are similar but less stark for distance to a participating supermarket or superstore (1.00
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Retailer Proximity and Nutrition Program Redemptions median, 1.28 mean for SEBTC-SNAP versus 1.05 median, 1.56 mean for SEBTC-WIC). Because distance is not randomly assigned and we are interested in plausibly causal interpretation of the analyses, we control for the following household characteristics: number of children in the household, age of the oldest child, race/ethnicity of the head of household, free or reduced lunch price eligibility, and household familial structure. We also include census tract-level regressors, including population density, median household income, population with a high school degree, population with no access to a vehicle, and population below the federal poverty line. We consider four specifications: (a) no controls (i.e., regressors), (b) site indicators, (c) site indicators, plus household characteristics, and (d) site indicators, characteristics of the sample household itself, and households' characteristics for the census tract (computed from the five-year American Community Survey tabulations for 2012). Table 3 lists these controls and their sample statistics. Source: SEBTC data and appended American Community Survey census tract characteristics data.
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Analyses discussed in the body of the paper use the full set of controls. Appendix B explores the sensitivity of the paper's main results to the specific controls included in the regression models. Once the site indicators are included (i.e., the second specification), we observe only minimal sensitivity (see appendix table B.1.1). The body of the article therefore only reports results for the fourth specification.
Redemption and Distance to Retailers
This section uses regression analysis to explore the relationship between distance to closest retailer and redemption rate, that is, benefits redeemed as a percentage of benefits issued. Analyses in appendix B show results for similar models for redemption of both any and all benefits. General patterns are similar.
The generic regression is of the form:
where Y represents our benefit redemption outcomes; Distance represents distance to some category of food retailer where a household could have redeemed its SEBTC benefits; 3 in the primary specification, this is the distance to the nearest SNAP-accepting supermarket (SNAP sites) and to the nearest WIC-accepting supermarket (WIC sites); ControlVars is a vector of characteristics from the SEBTC sampling file and census tract; Site represents a dummy variable for each demonstration site (¼1 for the site in which the household was located, and 0 otherwise); b 0 , b 1 , b 2 , and b 3 , are parameters to be estimated; u is a regression residual.
For those analyses in which the benefit redemption outcomes are binary (e.g., take-up of any benefit and benefit exhaustion) these analyses are linear probability models. We run all analyses separately for WIC and SNAP sites. Table 4 shows the results of the regression analyses for SNAP households and WIC households separately, where "distance" is miles. These results imply that there is virtually no relationship between distance to the nearest supermarket where benefits could be redeemed and the proportion of benefits redeemed over the course of the summer of 2012. For SNAP sites there is a small negative (but not statistically significant) relationship between distance and benefits redeemed. A SNAP household that is 10 miles away from its nearest SNAP-accepting supermarket (the largest distance in our analysis file) would, on average, redeem 1 percentage point less of its benefits. The opposite is true when including only WIC households: a WIC household 10 miles 4 away from the closest supermarket that accepted WIC benefits would, on average, redeem 1 percentage point more of its total benefits. Furthermore, the results are precise: 95% confidence intervals for SNAP sites are approximately -3% to -1%, and for WIC sites approximately À1% to 3%. Results are not sensitive to covariates ( The previous model assumes that the change in redemption is constant with each additional mile to the closest retailer. To relax this assumption, we estimated linear spline models, which allow the effect of the first mile (or fraction thereof) to differ from the effect of miles past the first mile (Grindal et al. [2016] find some evidence for such a difference.) We also consider models in which the break point is at three-quarters of a mile (rather than a mile). Estimates from these spline models imply that redemption decreases slightly (and the relationship is statistically significant) for the first mile between the household and the retailer (about 1 percentage point), but there is no relationship if instead the knot is at 0.75 miles (see appendix table B.1.4).
Considering each of the 12 participating sites separately, in a linear model, the effects of distance to the nearest supermarket are near 0% in each site (table 5). In some sites the effect is slightly negative, and in others it is slightly positive. In Delaware (a SNAP site) and Grand Rapids (a WIC site) we observe significant, negative relationships between distance and redemption rates. In Delaware, a participant redeemed 0.7% less of his or her benefits for each additional mile between a household and the nearest supermarket where they could redeem benefits. In Grand Rapids, participants, on average, redeemed nearly 2% less of their benefit amount for each additional mile.
Again, these site-specific results should be interpreted with caution given the numerous parameters estimated. Perhaps distance matters in some sites, but not others. Alternatively, the results may be due to chance, as we see no conclusive patterns or site characteristics that would allow us to explain variations in our findings.
Distance to Retailers Where Benefits Are Redeemed
In the summer of 2012, there were approximately 50,000 authorized SNAP retailers in the nine states where the SEBTC sites were located. Only 7,186 of these retailers also accepted WIC (15%). Despite the large number of retailers who accept SNAP benefits, nearly two-thirds of SEBTC-SNAP Applied Economic Perspectives and Policy redemptions (65% of dollars redeemed) in July of 2012 (the month when all demonstration sites participated) were redeemed at stores that also accepted WIC. This high proportion of redemptions in SEBTC-SNAP sites at WIC-accepting retailers is probably related in part to the fact that the overwhelming share of benefits are spent at supermarkets and superstores (86% of SEBTC redemptions in SNAP sites and 89% of SEBTC redemptions in WIC sites), and most supermarkets and superstores accept both WIC and SNAP. Of all SNAP-accepting supermarkets and superstores, 69% of SEBTC redemptions occur at supermarkets and superstores that accept WIC. Few SEBTC benefits were redeemed at participants' closest participating retailer or even the closest participating supermarket. In WIC sites, 29% of redemptions were made at a household's closest participating retailer (i.e., where any redemption was made), and 25% of redemptions were made at a household's closest participating supermarket (sometimes the closest participating retailer is a supermarket). In SNAP sites, only 4% of redemptions were made at the closest participating retailer, and only 2% at the closest participating supermarket. Furthermore, it is not just that beneficiaries do not redeem at the closest retailer. In SNAP sites, the majority of redemptions (53%) were made at stores farther away than the 25 closest participating retailers.
In both SNAP and WIC sites, participants are traveling approximately four times farther than the closest supermarket or superstore where they could redeem benefits. Weighting by benefits redeemed, the average distance traveled was 3.3 miles for an SEBTC-SNAP household and 4.6 miles for an SEBTC-WIC household. Similarly, the distance to the retailer at which the most benefits were redeemed was 3.9 miles for SEBTC-SNAP and 4.7 miles for SEBTC-WIC. Each of these distances is several times the mean 
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distance to the closest participating retailer (0.6 miles for SEBTC-SNAP and 1.4 miles for SEBTC-WIC) or the closest participating supermarket/superstore (1.3 miles for SEBTC-SNAP and 1.6 miles for SEBTC-WIC).
Results on Redemption by Specific Foods
WIC participants can redeem benefits only for approved foods within the specific categories and at quantities of their food prescriptions. One hypothesis for lower redemption rates in WIC sites is that participants may not want to redeem some (or all of some) foods, even if they are available with minimal travel. It is either not perceived as worth the effort of carrying them home or the inconvenience of separating their purchases, or there is so little interest in the allowed foods. Other hypotheses are possible. Some of the foods are more perishable (milk, cheese, eggs, fruits and vegetables); others are less perishable (cereal, beans, canned fish). Because of the details of allowable WIC foods within a category, some foods are more challenging to obtain in acceptable forms (cereal, bread, juice) and in quantities that allow spending out a category. Table 6 shows the average dollar amounts spent in each category for each of the four WIC sites included in the analysis. Prices of groceries vary from site to site, and allowable quantities vary across food categories, so it is more informative to look at the within-category redemption rates. Table 7 shows the redemption rates for each WIC food category, calculated as the total cost of units purchased/total cost of units allowed for all foods covered by the WIC benefit in a specific category. Considering all WIC sites together and each site separately, redemption rates were generally lowest in the beans, fish, and bread categories. However, excluding households that redeemed none of their SEBTC-WIC benefits, redemption rates still do not approach the rates of nearly complete redemptions in the SNAP sites.
We also explored whether some food categories are more sensitive to distance (e.g., perishables or high weight to value). Table 8 shows the change in proportion of benefits redeemed in each category for each additional mile between the household and the supermarket where they could redeem benefits, both modeling unconditional redemption (i.e., including those who redeem no benefits) and conditional redemption (i.e., excluding those who redeem no benefits). Here, as in the rest of the paper, we focus on the unconditional analysis. Again, considering all WIC sites together and each site separately, the farther the distance to the nearest supermarket, the lower the redemption rate for eggs benefits. In Grand Rapids, households that are farther away from their nearest supermarket or superstore redeem statistically significantly less milk, juice, and cereal (but not eggs). In Eastern Michigan, households that are farther away redeem statistically significantly more milk, bread, and juice. The lack of any relation in two of the sites and the unexpected sign in one of the sites lead us to infer that the observed relation is spurious, probably due to multiple comparisons issues (i.e., we are testing a lot of hypotheses, some of them will appear significant simply by chance).
As with the site-specific results, these food category-specific results should be interpreted with caution. Perhaps distance matters for some food categories, but not for others. Alternatively, the results may be due to chance. 
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88.0%
Note: "Unconditional"-among everyone, whether or not any benefits were redeemed; "Conditional"-among those who redeemed any benefits.
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À0.001
Note: Two-sided hypothesis test; asterisks; ***¼ statistically significant, p<0.01; **¼ statistically significant, p<0.05; *¼ statistically significant, p<0.10.
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Discussion
Among U.S. nutrition assistance programs, redemption rates are much higher for SNAP benefits than for WIC benefits. Some prior work suggests that living farther away from supermarkets may create barriers to a family's ability to access affordable healthy food. Work by Rose and Richards (2004) found that a greater distance to supermarkets was associated with significantly lower fruit consumption among SNAP participants. Other work suggests that opening a new supermarket in a food desert can lead to increased fruit and vegetable consumption for low-income families (Cummins, Flint, and Matthews 2014; Elbel et al. 2017) .
This paper provides three results on SEBTC redemption and distance to retailers, and more broadly on distance to retailers as an explanation of why redemption rates are lower for WIC than for SNAP. First, the relationship between distance and redemption rates is quite small. Our results imply that even if every SNAP retailer also accepted WIC, redemption rates for WIC-participating families would not meaningfully increase. Similarly, if every SEBTC-WIC household had a participating retailer next door, redemption rates would barely change.
Second, our analysis of the distances households travel to redeem benefits does not support the hypothesis that the longer average distance to WIC retailers represents an important explanation of lower WIC redemption rates. Weighting by dollars redeemed, on average SEBTC-SNAP households redeem their benefits at retailers 6.3 times as far away as the closest participating retailer, and 2.7 times as far as the closest supermarket/superstore. For SEBTC-WIC households, the corresponding figures are slightly smaller: 3.0 times and 2.5 times, respectively.
Third, disaggregating WIC redemption rates by broad food category suggests that, with the exception of eggs, for no food category is redemption strongly related to distance. In contrast, redemption varies strongly with food category. In-depth qualitative interviews with households and a survey might provide insight into the relation between WIC's restrictive food choices and lower redemption rates. It is possible that participants are confused by the various restrictions, or the WIC packages may not be appropriately constructed to meet participant needs. However, our results are inconsistent with any role of proximity to a retailer, even for perishable items.
Together these results suggest that distance to retailers was not a major consideration in benefit redemption for Summer EBT households in 2012. Given that these results suggest that households do not shop at the closest retailer or even supermarket/superstore, it seems unlikely that distance to closest retailer or supermarket/superstore represents an important causal factor for the overwhelming share of households. These results are broadly consistent with recent developments in the "food desert" literature suggesting that food desert correlations-that is, that nutritional outcomes are worse in food deserts-are not causal. However, our sample does not contain participants in more rural areas with longer distances to retailers, so our results are not generalizable to this population. Our analyses also only include households with school-age children. It is possible that redemption patterns and the sensitivity to distance is different for households without school-age children (e.g., households that only have younger children, households with no children, single-person households).
Applied Economic Perspectives and Policy the benefit (i.e., if costs per unit were higher than average). In practice, such deviations are rare and small.
Retailer Data: USDA/FNS provided administrative data on SNAP retailers for each participating state: exact address, store type (which we recoded as supermarket/superstore or not), and participates in WIC (yes/no).
We do not have retailer data for neighboring states. Thus, our analysis involves distance to the closest retailer where benefits could be redeemed within the same state. In some cases, the closest retailer to a household may be across the state border, and our analysis cannot account for that. Our main analysis drops households within 1 mile of a state border. Appendix Section A.4 provides sensitivity analyses, including households living within 1 mile of the border.
Census Tract Characteristics: To further control for household differences-especially those that might be correlated with distance to a retailer-we augmented the quite limited case-level information with census tract-level information from the American Community Survey (ACS), conducted by the U.S. Census. Geocoding (discussed below) provided census tract for each SEBTC household.
ACS samples in any year are too small to generate reliable tract-level estimates. Instead, reported tract-level estimates are centered five-year estimates. Because the study occurred in the summer of 2012, we pulled data from the American Community Survey 2012 5-Year Estimates (available at: https://factfinder.census.gov/faces/nav/jsf/pages/index. xhtml). Population density estimates were drawn from the 2010 Census (available at: https://www.census.gov/quickfacts/meta/long_POP060210. htm and https://www.census.gov/geo/maps-data/data/tiger.html). See table 3 for the specific tract level variables used.
A.2 Geocoding
We used ArcGIS Online Geocoding Service to geocode (i.e., assign longitude and latitude) to each household and retailer. We then used the Network Analyst tools within ArcGIS to compute the distance from each household to the closest retailer in each class: SNAP/WIC and any/supermarket or superstore.
A.3 Sample Deletions
Table A.1 describes sample deletions, overall and by site. In 2012, 34,210 households were assigned to the SEBTC treatment group. From that count to the analysis file, we made the following deletions:
• Ungeocodable: This is an analysis of the impact of distance, where distance is computed via geocoding. We therefore had to drop any records that were not geocoding: no address, P.O. Box, apparently proper address that was not geocodable (see discussion in the next section), distance could not be computed (geocoding software could not connect the address to the road network), and address not in state granting benefits.
• Tribal Sites: The tribal sites had a high rate of ungeocodable addresses (approximately 12% of all households in tribal sites). The tribal sites were dropped from the main analysis because they may not be representative, considering the high rate of missing addresses. Applied Economic Perspectives and Policy
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• Outliers. Almost all of the households not dropped as ungeocodable were within 10 miles of a retailer (well over 99 percent; see figure A.1). So as not to have outliers drive the regression results, we dropped all households with a distance of greater than 10 miles to closest retailer where they could redeem benefits.
• Missing Outcomes. Some households could not be matched to EBT records in at least one month. We dropped any household for which we did not have EBT data for every month sufficient to construct the four outcomes considered in this study: redeemed any benefits, redeemed any benefits in a month, percentage of benefits redeemed (unconditional on redeeming any benefits), redeemed all benefits (defined in two ways: as redeeming the maximum amount of benefits in any single month of the demonstration (ever exhausted), and exhausting all benefits over the course of the demonstration (exhausting all)).
Appendix B: Sensitivity to Analytic Choices and Additional Substantive Results
This appendix provides a sensitivity analysis for analytic choices (Section B.1) and substantive results for additional outcomes (Section B.2). This section also considers sensitivity of the results to sample deletion choices (Section B.3).
B.1 Sensitivity to Analytic Choices
This section considers sensitivity of the results to analytic choices. When no additional regressors are included, there is a significant, negative relationship between the proportion of benefits redeemed and the distance to the nearest supermarket where benefits could be redeemed. For each additional mile farther between a household and a supermarket, a participant would redeem 2% less of his or her benefits. A household that was a maximum of 10 miles away would redeem 20% less of its benefits. For SNAP households alone, the relationship is much smaller, and positive. The relationship seems to be driven by the WIC sites. However, as soon as we control for any additional covariates, the relationship disappears. The relationship between distance and redemption rates appears to be spurious.
We ran several variations of our analytic model on the focal outcome (unconditional percentage of benefits redeemed), and additional model specifications yielded the same results. First, we looked at the relationship between distance to the nearest retailer of any type where a participant could redeem benefits (as opposed to closest supermarket). There seems to be no relationship between distance to the closest retailer where participants could redeem benefits and the proportion of their benefits they actually redeem. See table B.1.2.
We also examined the relationship between distance to the nearest supermarket where participants could redeem benefits, and redemption patterns, controlling for the distance to the nearest store of any type where participants could redeem benefits. Results are shown in table B.1.3. The pooled results show no relationship between distance to either store type or proportion of benefits redeemed. In SNAP sites, when controlling for distance to 
Retailer Proximity and Nutrition Program Redemptions
there is no significant relationship between distance to the nearest supermarket and redemption rates. However, in SNAP sites, a participant who is more than 10 miles away from the nearest retailer would redeem approximately 10% more of his or her benefits. The pattern does not hold when the spline is at 3 = 4 of a mile ( We also conducted analyses on three additional outcomes: whether a household redeemed any benefit, whether a household exhausted its benefits in any month of the SEBTC demonstration, and whether a household exhausted all of its benefits over the course of the demonstration. Table  B .2.1 shows the results for participants redeeming any of their benefits, proportion redeemed (conditional on redeeming any benefit), exhausted benefits in any month, and exhausted benefits in all months. These models include the full set of covariates. The patterns for redeeming any benefit are similar to the patterns for proportion of benefits redeemed. There is no detectable relationship between distance and redemption, exhausting benefits in a given month, or proportion of benefits redeemed (conditional on redeeming any benefit). However, for SNAP households, there is a negative, significant relationship between distance to the nearest supermarket where participants could redeem benefits and their likelihood of exhausting all of their benefits over the course of the SEBTC demonstration. A household that is 10 miles farther from a supermarket would be 7% less likely to redeem all of its benefits. 
B.3 Sensitivity to Sample Selection
This section considers sensitivity of the results to sample deletion choices. The analysis is impossible without addresses, so an analysis of the impact of losing records to failure to geocode is not possible. Table B .3.1 presents the main results for: (a) the analysis sample; (b) adding those within 1 mile of a state border; and (c) adding the two tribal sites (but still excluding those within 1 mile of a state border). The results are largely consistent for each sample. When the cases close to state borders are included, there are no changes to the coefficients. When the tribal sites are included, the coefficient for WIC is slightly larger, but still insignificant. 
